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© Method of producing flexible tube. . 

@ Tiiere is disclosed a method of producing a flexible tube (10 ; 10A). A braid (12) is fitted on an outer 
periphery of an elongated core member (20) of a cylindrical shape. Then, a soft resin layer (13 ; 13A) is 
formed on an outer periphery of the braid, and the resin layer and the braid are joined together to form a 
sheath (15 ; 15A). The core member is removed from the sheath. Subsequently, a flex (11) in the foim of 
a spirally-wound metal strip is inserted into the sheath. The core member can be removed from the 
sheath by dipping the core member in a dissolvable solution (22). 
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METHOD OF PRODUCING FLEXIBLE TUBE 



BACKGROUND OF THE INVENTION 

This invention relates to a method of producing a 
flexible tube for use, for example, in an insertion por- 
tion of an endoscope or a catheter. 

Generally, a flexible tube used in an endoscope 
comprises a flex formed by winding a metal strip Into 
a spiral shape, a braid provided around the outer 
periphery of the flex, and a resin layer formed on the 
outer periphery of the braid. The braid and the resin 
layer are joined together to form a sheath. The flex 
and the sheath are connected together only at their 
opposite ends. 

The above flexible tube is so flexible as to be 
bent The flex resists a compressive force acting on 
the flexible tube in a radial direction of the flexible 
tube, thus preventing the flexible tube from being 
crushed flat The braid resists a tensile force acting on 
the flexible tube in an axial direction of the flexible 
tube, and also resists a torsional force acting on the 
flexible tube. Thus, the braid prevents the elongation 
and torsion of the flexible tube. The resin layer resists 
a compressive force acting on the flexible tube In an 
axial direction of the flexible tube, thus preventing an 
axial contraction of the flexible tube. The resin layer 
also imparts liquid-sealing properties to the flexible 
tube. 

In the above sheath, the braid and the resin layer 
reinforce each other. If the resin layer and the braid 
are separated from each other, wrinkles develop on 
the resin layer at an inner side of a bent portion of the 
flexible tube when the flexible tube Is bent. Therefore, 
repeated bending of the flexible tube may cause the 
resin layer to be torn because of fatigue. Also, the 
braid may be cut because of fatigue. Therefore, the 
braid and the resin layer must be joined together 
firmly. 

On the other hand, when the flexible tube is bent, 
the interval or distance between any adjacent turns of 
the flex becomes greater at the outer side of the bent 
flexible tube, and becomes smaller at the inner side 
thereof. Therefore, in order to reduce the bending 
resistance of the flexible tube, it is necessary that 
each turn of the flex should be movable relative to the 
sheath. 

An ordinary conventional method of producing 
the above flexible tube will now be described. First, 
the braid Is fitted on the flex. Then, an adhesive is 
coated on and Impregnated in the braid. Then, the 
resin layer is formed on the outer periphery of the 
braid either by fitting a heat-shrinkable tube on the 
braid or by extrusion of a resin. In this case, the adhe- 
sive layer is recognized as an inner resin layer. 

Another method without the use of an adhesive 
may be used in which the braid, fitted on the flex. Is 



impregnated with a resin by dipping, and then the 
resin is dried to form the resin layer. In this case, the 
braid Is embedded in the Inside portion of the resin 
5 layer. 

In the method using the adhesive, in order to meet 
the above first requirement (that is, the firm connec- 
tion between the braid and the resin layer), the adhe- 
sive must be adequately penetrated into the braid. In 
10 this case, the adhesive reaches to the outer 
peripheral surface of the flex. As a result, each turn of 
the flex Is adhesively bonded to the sheath, and there- 
fore can not move relative to the sheath, thus falling 
to meet the above second requirement In contrast, if 
15 the amount of impregnation of the adhesive in the 
braid is reduced in order to meet the second require- 
ment, then the strength of bonding between the resin 
layer and the braid is decreased, thus failing to meet 
the first requirement 

20 In the method without the use of an adhesive, 
when it is intended to adequately impregnate the liq- 
uid-state resin into the braid, part of this resin intrudes 
into the spaces between the turns of the flex, and then 
is solidified to form convex portions projecting radially 

25 inwardly, thus failing to meet the second requirement 
In contrast, If the amount of impregnation of the resin 
into the braid Is reduced In order to meet the second 
requirement, then the strength of connection between 
the braid and the resin is decreased, thus failing to 

30 meet the first requirement 

Next, reference is now made to the prior art. 
Japanese Laid-Open (Kokai) Patent Application No. 
195538/83 discloses a technique in which a non- 
adhesfve layer is formed on an outer peripheral sur- 

35 face of a flex, thereby preventing the flex from being 
adhesively bonded to a sheath even If an adhesive 
reaches the outer peripheral surface of the flex. With 
this method, however, part of the adhesive intrudes 
into the spaces between the adjacentturns of the flex, 

40 and then is solidified to form convex portions project- 
ing radially Inwardly. These convex portions prevent 
the turns of the flex from moving relative to the sheath. 

Japanese Laid-Open Patent Application No. 
163330/83 discloses a method in which a resin layer 

45 Is formed by extrusion. In this method, where an adhe- 
sive is not used, a molten resin intrudes into the 
spaces between turns of a flex, and then is solidified 
to form convex portions projecting radially inwardly. 
These convex portions prevent the turns of the flex 

so from moving relative to a sheath. 

Japanese Laid-Open Patent Application No. 
149124/84 discloses means for preventing an adhe- 
sive, penetrated into a braid, from reaching a flex. 
More specifically, a thin strip or band of a resin Is 

55 wound on the outer periphery of the flex. Japanese 
Laid-Open Patent Application No. 137031/84 dis- 
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closes a technique In which a thin tube is interposed 
between a flex and a braid. This tube prevents an 
adhesive from reaching the flex. In these cases, how- 
ever, there is encountered a problem that upon 
repeated bending of the flexible tube, the strip or the s 
tin tube may be ruptured or damaged by the Motional 
contact of the strip or the tin tube with the turns of the 
flex. 

Japanese Laid-Open Patent Application No. 
23061 4/85 discloses a method in which an elongated 10 
core member of synthetic rubber is used. A flex is fit- 
ted on the outer periphery of the core member, and a 
braid is fitted on the outer periphery of the flex. The 
braid is impregnated with an adhesive, and a resin 
layer is formed on the outer periphery of the braid. In 
this method, part of the adhesive intrudes Into the 
spaces between the turns of the flex, and then is sol- 
idified to form convex portions projecting radially 
inwardly. The height of these convex portions is gen- 
erally equal to the thickness of the flex, and the con- 
vex portions prevent the turns of the flex from moving 
relative to a sheath. This prior patent application does 
not describe how the core member is removed from 
the sheath. 

Japanese Patent Publication No. 11011/68 dis- 
closes the prior art using an elongated core member. 
A braid is fitted on the core member. The braid is 
impregnated with an adhesive of a resin. Further, a 
tube is fitted on the braid, and is heat-shrunk to be 
brought into intimate contact with the braid. The adhe- 
sive resin is compressed by the heat-shrunk tube, so 
that the adhesive resin is sufficiently introduced into 
the meshes of the braid and is cured to form an elastic 
resin layer. Thus, it is intended to obtain a sheath hav- 
ing a smooth inner peripheral surface. This method is 
to produce a flexible tube having no flex. This prior 
patent publication does not described how the core 
member is removed from the sheath. 

SUMMARY OF THE INVENTION 

It is an object of this Invention to provide a method 
of producing a flexible tube which is so flexible as to 
be easily bent and has a high durability. 

According to one aspect of the present invention, 
there is provided a method of producing a flexible tube 
comprising the steps of : 

(a) fitting a braid on an outer periphery of an elon- 
gated core member of a cylindrical shape ; 

(b) forming a soft resin layer on an outer periphery 
of the braid, and joining the resin layer and the 
braid together to form a sheath ; 

(c) removing the core member from the sheath ; 
and 

(d) subsequently Inserting a flex Into the sheath, 
the flex being in the form of a spirally-wound metal 
strip. 

According to another aspect of the invention, 



there is provided a method of producing a flexible tube 
comprising the steps of : 

(a) fitting a braid on an outer periphery of an elon- 
gated core member of a cylindrical shape, the 
core member being made of a dissolvable ma- 
terial ; 

(b) forming a soft resin layer on an outer periphery 
of the braid, and joining the resin layer and the 
braid together to form a sheath ; and 

(c) removing the core member from the sheath by 
dipping the core member in a dissolving solution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side-elevational view of an endoscope 
incorporating a flexible tube provided in accord- 
ance with the present invention ; 
Fig. 2 is a side-elevational view of the flexible 
tube ; 

Fig. 3 is an enlarged cross-sectional view of a por- 
tion of the flexible tube ; 

Fig. 4 Is a view similar to Fig. 3, but showing a 
modified flexible tube ; and 
Figs. 5 to 8 are views illustrative of the sequence 
of the formation of the flexible tube. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

Before describing a flexible tube-producing 
method of the present invention, an endoscope and a 
flexible tube used in the endoscope will first be des- 
cribed with reference to Figs. 1 to 4. 

As shown in Fig. 1, the endoscope comprises a 
body 1 , an insertion portion 2 extending from one end 
of the body 1, a bending portion 3 extending from a 
distal end of the insertion portion 2, and a rigid portion 
4 provided at a distal end of the bending portion 3. An 
ocular portion 5 is formed on the other end of the body 
1 , and is optically connected to an inspection window, 
formed on the rigid portion 4, via an optical fiber bun- 
dle and so on. A manipulation dial 6 for remote control 
of the bending portion 3 via wires is mounted on the 
peripheral wall of the body 1 . A cable 7 is connected 
at one end to the body 1 , and is connected at the other 
end to a light source. Light from the light source is fed 
to an illumination window, formed on the rigid portion 
4, via an optical fiber bundle passing through the 
cable 7, the body 1, the insertion portion 2 and the 
bending portion 3, and the light is further emitted from 
the illumination window. 

The insertion portion 2 has a flexible tube 10 
shown in Figs. 2 and 3. The above-mentioned optical 
fiber bundles, the wires and etc., are passed through 
the flexible tube 10. 

The flexible tube 10 comprises a flex 11 formed 
by winding a metal strip into a spiral shape, a braid 12 
mounted around the outer periphery of the flex 11, a 
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soft resin layer 13 mounted around the outer 
periphery of the braid 12. The braid 12 is embedded 
in an adhesive layer 14, and the braid 1 2 and the resin 
layer 13 are joined together through the adhesive 
layer 14. The braid 12, the resin layer 13 and the 5 
adhesive layer 14 jointly constitute a sheath 15 which 
is so flexible as to be bent. The adhesive layer 14 is 
made of an elastic resin, and can be recognized as an 
inner resin layer. In this embodiment,the braid 12 Is 
made of narrow wires of steel, copper, a copper alloy 1 o 
or the like. A lubricating layer 1 6 is formed on the outer 
peripheral surface of the flex 11. The outer diameter 
of the flex 1 1 in its natural condition is slightly greater 
than the inner diameter of the sheath 15, and theref- 
ore the flex 11 is held in contact with the inner 15 
peripheral surface of the sheath 15 with a slight resi- 
lient force. 

With respect to the dimensions of the flexible tube 

1 0 shown in Fig. 3, the sheath 1 5 has an inner diame- 
ter of 8 mm and an outer diameter of 9.4 mm. The 20 
thickness of the braid 12 is 0.2 mm, and the thickness 

of the adhesive layer 14 is almost the same as the 
thickness of the braid 12. The thickness of the resin 
layer 13 is 0.5 mm, and the thickness of the flex 11 is 
0.2 mm, and the thickness of the lubricating layer 16 25 
is 30 urn. 

As shown in Fig. 2, a pair of rings 17 and 18 of 
metal are attached to the opposite ends of the flexible 
tube 10. Each of the rings 17 and 18 has an inner 
diameter slightly greater than that of the sheath 15, 30 
and has an outer diameter slightly smaller than that of 
the sheath 15. The opposite ends of the braid 12, as 
well as the opposite ends of the flex 11, project re- 
spectively from the opposite ends of the adhesive 
layer 14 and also project respectively from the oppo- 35 
site ends of the resin layer 13. The opposite ends of 
the braid 12 as well as the opposite ends of the flex 

11 are soldered respectively to the inner peripheral 
surfaces of the rings 17 and 18. The ring 17 is 
received in the body 1 and fixed thereto, and the ring 40 
18 is connected to the proximal end of the bending 
portion 3 ? 

Fig. 4 shows a modified flexible tube 10A. A resin 
layer 13A and a braid 12, which Jointly constitute a 
sheath 15Aof the flexible tube 10A, are directly joined 45 
together, with no adhesive layer Interposed therebet- 
ween. Namely, the braid 12 is embedded in the inside 
-portion of the resin layer 13. The other parts are the 
same as those of the flexible tube 1 0 of Fig. 3, and are 
designated by identical reference numerals, respect- so 
Ively, and therefore explanation of those correspond- 
ing parts is omitted. 

The basic construction of each of the flexible 
tubes 10 and 10A shown respectively In Figs. 3 and 
4 is similar to a conventional construction. A method 55 
of producing the flexible tube 10 of Fig. 3 will now be 
described. As shown in Fig. 5, first, there is prepared 
a core member 20 in the form of a straight hollow cylin- 



drical pipe. The core member 20 is made, for 
example, of a glass material which is dissolvable In an 
acid. The outer diameter of the core member 20 Is 
slightly smaller than the outer diameter of the flex 11 
in its natural condition. The opposite ends of the core 
member 20 are closed. 

As shown in Fig.5, the braid 1 2 is fitted on the core 
member 20, and then the braid 12 is wiped or rubbed 
by rollers to be brought into Intimate contact with the 
outer peripheral surface of the core member 20. Then, 
the braid 1 2 is fastened at its opposite ends to the core 
member 20 by tapes or the like. Instead of using the 
rollers, the braid 20 may be pulled axially of the core 
member 20 to be brought into intimate contact with the 
core member 20. 

Then, a hot-melt type adhesive in a liquid state is 
applied to the outer peripheral surface of the braid 12 
by coating, spraying or the like, so that the adhesive 
is impregnated into the braid 12. The thus Impreg- 
nated adhesive is solidified or set to form an adhesive 
layer, and the braid 12 is embedded in this adhesive 
layer. The adhesive layer is not formed on the oppo- 
site end portions of the braid 12. 

Then, as shown in Fig. 6, a heat-shrinkabie tube 
21 made, for example, of a polyurethane resin is fitted 
on the braid 12. Then, the tube 21 is heated to be 
shrunk radially, so that the tube 21 is intimately fitted 
on the braid 12. At this time, the adhesive layer is 
again melted by the heat applied to the tube 21, and 
bonds the tube 21 and the braid 12 together. Prefer- 
ably, the above adhesive is a polyester-type hot melt 
agent which can be relatively satisfactorily bonded 
adhesively to both the tube 21 of a polyurethane resin 
and the braid 12 of metal. The adhesive, when cured 
or set, forms the adhesive layer 14 shown in Fig. 3, 
and the cured tube 21 serves as the resin layer 13. 
Thus, the sheath 15 is formed. The opposite end por- 
tions of the braid 12 do not have the adhesive layer, 
and therefore are not bonded to the tube 21. 

Then, as shown in Fig. 7, the closed opposite 
ends of the core member 20 is cut to be opened, and 
then the above sheath assembly Is dipped In a dissol- 
ving solution 22 of an acid, so that the core member 
20 is dissolved. Since the core member 20 has a pipe- 
shape, the core member 20 begins to be dissolved 
from Its Inner peripheral surface. This enhances the 
dissolving efficiency. Preferably, the dissolving solu- 
tion 22 is circulated in order to promote the dissolving 
of the core member 20. Naturally, the dissolving sol- 
ution 22 is of the type which dissolves only the core 
member 20 and does not dissolve the braid 12, the 
adhesive layer 14 and the resin layer 13. In this embo- 
diment, nitric acid is used as the dissolving solution. 
Upon dissolving of the core member20, the sheath 15 
remains. 

In the case where the core member 20 is in the 
form of a pipe so that the dissolving of the core mem- 
ber 20 can begin from its inner peripheral surface, it 
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is particularly necessary that before the dissolving, 
foreign matters of a non-dissolving nature should not 
adhere to the inner peripheral surface of the core 
member 20. For this reason, in this embodiment, the 
opposite ends of the core member 20 are ciosed 
beforehand. 

Then, as shown in Fig. 8, the opposite end por- 
tions of the resin layer 13 which are not bonded to the 
braid 12 are cut so as to expose the opposite end por- 
tions of the braid 12. Then, as shown in Fig. 8 f the flex 
11 having the lubricating layer 16 preformed thereon 
is inserted into the sheath 15. The length of the flex 
1 1 in its natural condition is substantially equal to the 
length of the braid 12. The insertion of the flex 1 1 into 
the sheath 15 will now be described in detail. First, 
there is prepared a core member 30 having an outer 
diameter smaller than the inner diameter of the flex 
1 1 . The outer diameter of the core member 30 is smal- 
ler than the Inner diameter of the sheath 15, and the 
difference between this outer diameter and this inner 
diameter is greater than the double of the thickness of 
the flex 11. 

The flex 1 1 is fitted on the core member 30, and 
is twisted into a smaller diameter, so that the flex 11 
is brought into contact with the outer peripheral sur- 
face of the core member 30. This reduced-diameter 
flex 1 1 has a length generally equal to its length in its 
natural condition, and the pitch of the turns of the re- 
duced-diameter flex 11 becomes smaller. In this con- 
dition, the opposite ends of the flex 10 are fixed to the 
outer peripheral surface of the core member 30 by 
screws 31. Then, the core member 30 with the flex 1 1 
is inserted into the sheath 15. Then, the fixing of the 
opposite ends of the flex 1 1 to the core member 30 is 
released by removing the screws 31, so that the flex 
1 1 is increased in diameter to be brought into contact 
with the sheath 15 under a small pressure. In this 
manner, the flex 11 can be easily inserted into the 
sheath 15. Thereafter, the core member 30 is moved 
axially and is withdrawn from the flex 11 and the 
sheath 15. 

Then, the opposite end portions of the braid 12 
are soldered 'respectively to the outer peripheral sur- 
faces of the opposite end portions of the flex 1 1 , and 
the opposite end portions of the flex 1 1 as well as the 
opposite end portions of the braid 12 are soldered re- 
spectively to the rings 17 and 18 shown in Fig. 2. 

In the above flexible tube-producing method, 
after the sheath 15 Is formed, the flex 11 is inserted 
thereinto, and therefore the flex 11 is positively pre- 
vented from being bonded to the sheath 15 by the 
adhesive. Further, since the adhesive reaches the 
outer peripheral surface of the core member 20 and 
is cured there, the Inner peripheral surface of the 
adhesive layer 14 Is smooth. Therefore, the turns of 
the flex 11 can be smoothly moved relative to the 
sheath 15. 

Since the core member 20 Is to be dissolved later, 



there is no need to form a layer of a non-adhesive nat- 
ure on the outer peripheral surface of the core mem- 
ber 20. Therefore, the adhesive is allowed to be 
satisfactorily bonded to the core member 20, thereby 
5 forming a smoother surface. On the other hand, the 
lubricating layer 16 is formed on the outer peripheral 
surface of the flex 1 1. The lubricating layer 16 does 
not need to have the function of preventing the adher- 
ing of the adhesive thereto, and therefore the material 

10 for the lubricating layer 1 6 can be selected, only tak- 
ing its frictlonal resistance Into consideration. There- 
fore, the lu bricating layer 1 6 can be made of a material 
having a very low frictional resistance. For example, 
the lubricating layer 16 can be made of molybdenum 

is disulfide or ceramics. As a result, the frictional resist- 
ance between the inner peripheral surface of the 
adhesive layer 14 (i.e., the inner peripheral surface of 
the sheath 15) and the flex 11 is very low, and there- 
fore the turns of the flex 11 can be more smoothly 

20 moved relative to the sheath 15. As a result, the bend- 
ing resistance of the flexible tube 10 can be reduced 
to a very small level. 

When the adhesive is to be impregnated into the 
braid 12, it is not necessary at all to consider the 

25 adhering of the adhesive to the outer peripheral sur- 
face of the flex 1 1 . Therefore, the adhesive can be suf- 
ficiently impregnated into the braid 12, and the 
strength of bonding between the braid 12 and the 
resin layer 13 can be increased. This prevents a 

3a premature rupture of the resin layer 13 which would 
otherwise be caused by the separation of the braid 12 
from the resin layer 13 due to repeated bending of the 

flexible tube 10. — - - 

The present invention is not to be restricted to the 

35 above embodiment, and various modifications can be 
made. 

The braid may be made solely of chemical fibers, 
or may be made of a combination of chemical fibers 
and metal wires. 

40 The core member to be inserted into the braid for 
assembling the sheath may be made of a glass ma- 
terial dissolvable in an alkali solution. Also, this core 
member may be made of any other suitable dissolv- 
able material than a glass material. 

45 The core member to be inserted in the braid may 
be removed from the sheath by moving the core mem- 
ber axially relative to the sheath. In this case, the core 
member is in the form of a bar or a pipe made of stain- 
less steel, brass, aluminum or the like. Also, in order 

so to reduce a frictional resistance between the core 
member and the braid, a layer of a non-adhesive nat- 
ure is preferably preformed on the outer periphery of 
the core member. Examples of such non-adhesive 
material Include PTFE (polytetrafluoroethylene) and 

66 FEP (tetrafluoroethylene-hexafluoropropylene 
copolymer). 

The following modified methods may be used for 
forming the resin layer. These method are similar to 
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the above embodiment in that the braid is fitted on the 

braTd and a * d ; he , adhesiv e * ^gnated in the 
braid and is cured to form the adhesive layer 

tpj} L Ub ?-° f . a therm °P ,astic «•»" is heated and sof- 
tened and is Increased In diameter by an airpressure. s 
Th tube Is used instead of the heat-shrinkable tuEe 

of the above embodiment. The thus enlarged-diamo- 
nd? ? ed on *• braid 4 and than 

k ! temperature hI fl her than the temperature 
121 "J f ° r fte ab0Ve d ^eter.|ncreasing M 
t if 6 ' 1 J* 101,6 ,S retumed to ,ts MW diame- 
iT L « 9 i ti0t0 in,imate ""tectwith the braid. 

tool. K m !L the braW 3nd 0,6 tube « ^nded 
together by the adhesive. 

According to another modified method, a tube of « 

a thennoplastic resin is fitted on the braid and mis 

tebe ,s heated and softened, and in this condil 

SS£ T ,ed 10 the outer PeriPheral surface 0 f 
the tube by rollers orthe like, thereby bringing the tube 
into intimate contact with the braid 

resin A So d i 9 d^ rther a mo,te " " 

h« w k PP ^ 016 ° Uter P en 'Pheral surface of the 

tUSS""^ and th6n the mo,ten res «" '3 «S 
to form the resin layer. 

a | i „^? 9 . tOafe * erm0difledmet "ori.aresinin » 
a liqu d state is applied to the braid by dipping and 

iayeMn Si fe drfed a " d to *"» *SS 
S« d ' PP,n9 method - in ,he «se where the 
Z2T J? " 0t USed * *• brald is e "*edded " the 
inside portion of the cured resin layer, thereby provi! ao 

I *? ! 6Xible *"» 10A show " in Flg.4 WtS 5t 

course, be firmlyjo.ned together. The inner oerioheiai 
surface of the resin layer 13A is smoothed Z o 
£e resin layer 13A wfll not intrude into the spaces be^ « 

Particulariy where the dipping method is used it 
« necassay that at least one end of the gL s ptl „ 
used as the core member should be closed so as to 
prevent the molten resin from intruding into the gTass 
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1 ' 1^2?^*^^™*^ 

(a) fitting a braid on an outer periphery of an 

elongatedcorememberofacylindrtcalshape; „ 

(b) forming a soft resin layer on an outer 
periphery of said braid, and Joining said resin 
layerandsald braid togethertoform a sheath; 

6 
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and 

(c) removing said core member from said 
sheath ; 

flex (1 1) Into said sheath (15 ; 15A) after said 
step (c), said flex being in the form of a spiral- 
ly-wound metal strip. 

2. A method according to claim 1, | n which said core 
member (20) is made of a dissolvable material 

8 m8mber bei "9 removed A»m said 

sheath (15 ; 15A) by dipping said core member in 
a dissolving solution (22). 

3. A method according to claim 1, in which said step 
(d) comprises winding said flex (11) on a second 
core member (30) so as to bring said flex into a 
diameter smaller than the diameter of said flex In 
its natural condition, said second core member 
having an outer diameter smaller than the inner 

tn!T L° f ^ Sheath (15 ; 15A >' and ^differ- 
diamet h e " ^ outerdiam eter and said inner 
diameter be.ng greater than the double of the 
Sickness of said flex ; subsequently fixing oppo- 

^^^to^^core member; 
subsequently inserting said flex into said sheath 
andsubaequenBy releasing the fixing of the o P p£ 
stteendsofsaidflextosaidsecondcoremembet 

Jll £ U6nt>y rem0Vin 9 «W second core 
member from said sheath. 

(a) fitting a braid on an outer periphery of an 
elongated core memberof a cylindrical shape; 

(b) forming a soft resin layer on an outer 
periphery of said braid, and joining said resin 
layerandsaldbraidtogethertoformasheath; 

f 20^L ER if D ^ ** Said «■ ^mber 
(20) made of a dissolvable material ; and 
that said core member is removed from said 

f^ (15)b r diPph98aidTOram emDTrh^ 
dissolving solution (22). 

' L m J;? 0d ^^ 

member (20) is made of a glass material. 

A method according to claim 4, in which said core 
member (20) is in the form of a pipe. 

A method according to claim 6, in which opposite 

SL S t C ° re member < 20 > « beforehand 
closed, said opposite ends of said core member 

being cut to be opened after the fomiaaon of saw 
sheath (15, and before the removal of saW Sre 
member from said sheath. 



